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TECHNICAL  NOTES,  Nos.  1  -  300 

SUBJECT  MATTER  INDEX 


Forest  Management  and  Silviculture 


Growth  of  northern  hardwoods  after  partial  cutting. 

What  happens  to  millions  of  little  trees  in  a  virgin  hardwood  forest. 
Breakage  no  obstacle  to  selective  logging. 

How  much  light  do  forest  trees  need? 

Ordinary  white  daylight  is  best  for  growth  of  trees. 

Ground  vegetation  -  an  indicator  of  forest  growth. - 
More  light  in  the  forest? 

Germination  and  survival  of  conifers  under  aspen. 

Drought  resistance  of  forest  plants. 

Effect  of  forest  cover  on  drought  injury  to  undergrowth. 

Sunlight  and  forest  growth. 

Is  light  important  immediately  after  germination? 

Jack  pine  -  pulpwood  or  sawlogs? 

Growing  bigger  and  better  aspen. 

Aspen  and  birch  follow  pine  cutting  in  northeastern  Minnesota* 

How  to  cut  black  spruce. 

Release  cuttings  needed  in  natural  second-growth  stands. 

How  to  thin  young  Norway  pine. 

Paper  birch  -  a  windfirm  tree. 

Damage  to  young  growth  by  logging 0 

Mortality  in  selectively  cut  northern  hardwoods. 

Is  jack  pine  a  prolific  seeder? 

Soils  as  a  guide  in  forest  management. 

Growth  rate  of  aspen  indicates  potential  forest  cover. 

Regional  variation  in  composition  of  old  growth  northern  hardwood 
forests. 

What  trees  withstand  drought  best? 

Soil  treatment  greatly  increases  jack  pine  reproduction. 

Natural  reproduction  is  affected  by  weather  conditions. 

Large  quantities  of  seed  produced  by  northern  hardwood  forest. 
Windfirmness  of  black  spruce  in  residual  stands. 

Extensions  in  the  range  of  Lake  States  trees. 

White  spruce  on  alkaline  soils. 

How  to  obtain  effective  dispersal  of  jack  pine  seed. 

Earlier  returns  from  thinned  red  pine. 

When  to  cut  jack  pine. 

Black  spruce  maintains  a  year-round  seed  supply. 

Black  spruce  seed  is  a  limited  air  traveler. 


-  1  - 


No. 

152 

160 

161 

161* 

165 

166 

167 

168 

186 

187 

188 

189 

219 

222 

228 

229 

231 

231* 

237 

238 

21*0 

21*7 

21*9 

250 

251 

253 

2Sh 

257 

261 

263 

277 

278 

279 

281 

297 

298 

1 

2 

5 

7 


Forest  Management  and  Silviculture  (Cont.) 


Comparative  resistance  of  native  Wisconsin  trees  to  snow  breakage. 
Thinned  stands  fill  up  rapidly. 

Effectiveness  of  soil  scarification  in  promoting  jack  pine 
reproduction. 

Relationship  of  temperature  to  dispersal  of  jack  pine  seeds. 

Jack  pine  cones  in  slash  open  in  midsummer. 

Light  cuttings  in  hardwoods  show  high  quality  increment. 

Do  young  second-growth  northern  hardwoods  need  care? 

Effect  of  season  on  germination  and  early  survival. 

Thinnings  assume  commercial  importance. 

Black  spruce  should  not  be  cut  clean. 

Jack  pine  reverts  to  balsam  fir  in  northeastern  Minnesota. 

Upland  black  spruce  not  a  stable  type. 

Northern  hardwoods  can  be  cut  selectively  at  short  intervals. 

Does  diameter  growth  response  hold  above  d.b.h.? 

Effective  seeding  range  of  red  pine. 

Growth  response  in  sugar  maple  following  light  selective  cutting. 
What  causes  mortality  in  black  spruce  after  partial  cutting? 

Young  growth  little  damaged  in  selective  logging  of  northern 
hardwoods. 

Mineral  soil  is  favorable  seedbed  for  spruce  and  fir. 

Thinnings  for  pulpwood  increase  timber  yield. 

Shrub  growth  hinders  black  spruce  reproduction  in  swamps. 

Stand  changes  following  light  selection  cutting. 

Slash  removal  an  important  factor  in  restocking  cut-over  spruce 
swamps . 

Season  of  cutting  affects  aspen  sprouting. 

How  to  improve  aspen  stocking  following  summer  logging. 

Cutting  immature  oak  timber  sacrifices  quality  increment. 
Successful  jack  pine  regeneration  in  Lower  Michigan. 

Aspen  suckers  can  produce  well-stocked  mature  stands. 

Extended  periods  of  seedfall  of  white  spruce  and  balsam  fir. 
Thinning  young  aspen  can  pay. 

Skidding  damage  by  tractors  and  horses  in  selective  logging  of 
northern  hardwoods. 

Response  of  young  aspen  suckers  to  overhead  shade. 

Thinning  in  cedar  swamps. 

Young  hardwood  crop  trees  can  be  selected. 

Mortality  losses  are  low  in  managed  forests. 

The  right  kind  of  black  spruce  growing  stock  pays  off. 

Regeneration  (Seed,  Nursery,  Planting) 

Behavior  of  white,  Norway,  and  jack  pine  seeds. 

Abandoned  fields  are  best  sites  for  forest  planting* 

Climatic  seed  sources  for  Norway  pine. 

The  forest  seed  crop  of  1928. 
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Regeneration  (Seed,  Nursery,  Planting)  (Cont.) 


Germination  tests  of  tree  seeds. 

Storage  of  Norway  pine  seed. 

Why  nurserymen  prefer  sou  them  seeds. 

Frost  hardiness  of  races  of  Norway  pine  seedlings. 

One  year  of  storage  benefits  white  pine  seed. 

Germination  tests  for  coniferous  seeds. 

Pretreatment  of  white  pine  seed  for  spring  sowing. 

Centers  for  collecting  seed  of  Norway  pine. 

Helping  Nature  to  seed  the  forest. 

Neglected  plantations  seldom  successful. 

Dryness  -  key  to  storage  of  pine  seed. 

Direct  seeding  can  sometimes  be  used  in  reforestation. 

Well  developed  stock  necessary  for  successful  planting. 

Grading  seedlings. 

Planting  under  aspen  can  be  made  successful. 

How  effective  is  the  commercial  method  of  treating  green  ash? 
Why  seeds  are  dormant. 

How  can  seed  dormancy  be  determined? 

Some  new  chemical  aids  in  hastening  seed  germination. 

Prolonged  exposure  of  roots  causes  death  of  planting  stock. 

What  rainfall  factor  causes  drought  damage? 

Seedlings  or  transplants. 

Effect  of  shade  in  reducing  soil  surface  temperatures. 

Planting  stock  must  contend  with  high  surface  temperatures. 

Does  stock  balance  affect  survival? 

Abrasives  used  in  scarifying  forest  tree  seeds. 

Nursery  shade  requirements  of  ponderosa  pine. 

Winter  injury  to  plantations. 

Heat  more  injurious  than  lack  of  moisture  during  drought. 
Watering  reduces  soil-surface  temperatures. 

Seed  origin  affects  survival  of  green  ash  in  the  nursery. 

Is  spring  or  fall  the  better  planting  season? 

Does  freezing  injure  planting  stock? 

Peat  or  sand  for  covering  on  spruce  seedbeds? 

Water  tables  and  survival* 

Deep  rooting  and  plantation  survival* 

Thinning  of  conifer  seedlings  in  the  nursery  produces  bigger  but 
fewer  plantable  trees. 

Beneficial  effect  of  partial  shade  on  field  survival* 

Top-pruning  of  conifer  stock  a  doubtful  operation. 

Jack  pine  seed  habits. 

When  do  jack  pine  seeds  germinate? 

A  fast-growing  and  winter-hardy  poplar  hybrid  still  to  be  found 
for  the  Lake  States. 

Top-root  ratio  and  size  of  top  very  important  in  fall-planted 
stock. 

Effect  of  liquid  fertilizers  on  nursery  stock. 
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Regeneration  (Seed,  Nursery,  Planting)  (Cont.) 
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Fertilized  nursery  stock  shows  increased  nursery  production  and 
higher  field  survival. 

When  to  pick  pine  cones. 

Storage  of  red  pine  seed. 

Testing  cone  ripeness. 

Effect  of  temperature  on  germination. 

Root  pruning  -  a  labor  saver. 

Disking  saves  the  topsoil  in  forest  planting. 

Nutrients  in  duff  and  humus  layers  increase  growth  of  forest 
plantations. 

Brush  shade  increases  plantation  survival  on  droughty  sites. 
Reforestation  retarded  by  war. 

Restocking  black  spruce  swamps  by  planting. 

The  area  reforested  in  the  Lake  States. 

Tree  species  planted  in  the  Lake  States. 

Measuring  forest  nursery  stock. 

Planting  poorly-drained  wet  sites. 

Killing  nursery  weeds  with  oil  sprays. 

Local  red  pine  seed  develops  best  plantations. 

Mensuration  (Growth,  Volume ,  Yield,  Sampling) 

Jack  pine  yields  per  acre  in  Michigan,  Minnesota,  and  Wisconsin. 
Growth  of  northern  white  cedar  in  northern  Wisconsin  and  Minnesota. 
Amount  of  solid  wood  per  cord  of  s  ticks  of  different  diameters. 
Growth  in  swamps  before  and  after  drainage. 

Open-grown  trees  of  the  same  height  and  diameter  have  less  volume. 
Volume  of  second-growth  Norway  pine,  board  feet  -  International 
l/8-inch  rule  (tree  height  in  feet). 

Volume  of  second-growth  Norway  pine,  board  feet  -  Scribner  Dec.  C 
(tree  height  in  feet). 

Volume  of  second-growth  Norway  pine,  cubic  feet. 

Volume  of  black  spruce,  merchantable  -  cords. 

Volume  of  black  spruce,  cubic  feet. 

Volume  of  second-growth  Norway  pine,  board  feet  -  International 
1/8-inch  rule  (tree  height  in  16-fcot  logs). 

Volume  of  second-growth  Norway  pine,  board  feet  -  Scribner  Dec.  C 
(tree  height  in  16-foot  logs). 

Growth  of  hardwoods. 

Solid  contents  of  standard  cords  (peeled  black  spruce  pulpwood). 
Volume  of  sugar  maple,  board  feet  -  Scribner. 

The  Lake  States  cruiser  stick. 

Jack  pine  normal  stand  tables. 

Aspen  normal  stand  tables. 

Determining  volumes  without  volume  tables. 

Stand  and  yield  table  for  jack  pine. 

How  much  solid  wood  in  a  cord? 
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Mensuration  ( Growth a  Volume ,  Yield,  Sampling)  (Cont.) 
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Scaling  cull  in  standing  trees  in  board  feet,  Scribner  rule. 

Bark  thickness  of  saw-timber  trees  in  Michigan. 

Volume  of  plantation  cottonwood  (board  feet  -  Scribner)* 

Peeled  volume  of  plantation  cottonwood  (cubic  feet). 

Conversion  of  tree  volumes  from  Scribner  to  International  l/h"  rule. 
Effect  of  utilization  standards  on  pulpwood  yield. 

Pulpwood  volume  losses  due  to  peeling  and  shrinkage. 

Taper  table  for  jack  pine  (Pinus  banks iana) . 

Short  cuts  in  scaling.  I.  Measuring  sample  truckloads. 

Short  cuts  in  scaling.  II.  Using  stacked  dimensions  to  obtain 
board-foot  volume. 

Short  cuts  in  scaling.  III.  Measuring  sample  logs. 

Volume  of  fuel  wood  in  tree  tops. 

Cordwood  volume  table  for  hardwoods. 

Yields  from  tie  bolts* 

How  many  pulpwood  bolts  per  cord? 

Taper  table  I  -  basswood. 

Taper  table  II  -  elm. 

Taper  table  III  -  oak,  red  and  white. 

Taper  table  IV  -  sugar  maple. 

Taper  table  V  -  yellow  birch. 

A  composite  cordwood  volume  table  for  the  Lake  States. 

Composite  board-foot  volume  tables  for  the  Lake  States® 

Overrun  of  lumber  from  aspen  bolts. 

Quick  field-calculator  of  volume  and  growth  of  trees. 

A  composite  cordwood  volume  table  for  pulpwood  species  in  the 
Lake  States. 

Taper  table  for  aspen  (Populus  tremuloides)  -  well-stocked  stands. 
Yield  table  for  cottonwood  plantations". 

How  many  fence  posts  to  a  cord? 

Pulpwood  volume  increased  by  closer  utilization. 

Converting  volumes  between  International  l/U-inch  rule  and  Scribner 
rule. 

Converting  volumes  between  International  l/l*-inch  rule  and  the 
Doyle  rule. 

Yields  of  aspen  in  unmanaged  stands. 

Protection 


a.  Fire 

How  long  does  hardwood  slash  remain  a  fire  menace? 

Selective  logging  and  close  utilization  -  a  solution  to  the  slash 
problem  in  northern  hardwoods. 

Fire  hinders  conversion  of  aspen  to  pine  and  spruce. 

Spring  fires  on  the  jack  pine  plains. 
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Protection  (Cont*) 


Test  of  portable  hand  power  fire  pumps* 

Comparative  merits  of  different  portable  power  fire  pumps. 

How  soon  after  a  fire  can  damage  be  determined? 

Fire  damage  as  affected  by  season  of  burning. 

Slash  disposal  -  jack  pine. 

Estimating  fire  damage  in  the  Lake  States. 

Damage  to  advance  growth  by  slash  disposal. 

Relative  hazard  and  estimated  cost  of  protection  by  forest  types 
Lake  States. 

Use  of  calcium  chloride  in  forest  fire  control. 

Effect  of  spring  fires  on  sprout  oak  stands. 

Twenty-five  years  of  forest  fires  in  the  Lake  States. 

More  effective  measurement  of  forest  fire  danger. 

Disking  reduces  slash  fire  hazard  in  the  jack  pine  type* 

Forest  fire  control  pays. 

Forest  fires  in  the  Lake  States  in  19U6. 

October  19^7  drought  conditions  cause  high  forest  fire  danger  in 
the  Lake  States. 

The  1914.7  forest  fire  season  in  the  Lake  States. 

b.  Insects  and  Diseases 

Treated  paper  birch  and  aspen  posts  give  good  service. 

A  quick  method  of  estimating  cull  in  northern  hardwood  stands. 

c.  Wildlife 

By  the  forest  ye  shall  know  the  birds. 

Control  of  rabbit  injury. 

Woody  food  preferences  of  the  snowshoe  rabbit  in  the  Lake  States. 
Rabbits  cause  great  losses  to  plantations  in  brushy  areas. 

Damage  from  rabbits  -  a  consideration  in  shelterbelt  planting. 
Food  habits  of  Minnesota  deer. 

White  cedar  for  deer  food* 

The  animal  factor  in  natural  reproduction  of  jack  pine. 

Jack  pine  regeneration  retarded  by  rodents  and  birds. 

Forest  Survey  (Forest  Resources) 

Forest  surveys  an  aid  to  sustained  yield  production. 

Forest  areas  in  Minnesota. 

Fuelwood  more  valuable  than  lumber  in  Minnesota. 

Millions  of  posts  needed  to  repair  Minnesota  fences. 

Fence  posts  a  million-dollar  crop  in  Michigan. 

Ten  million  dollars  worth  of  lumber  produced  in  Wisconsin,  1938. 
Production  of  lumber,  lath,  and  shingles  in  Minnesota,  19^0. 

Production  of  lumber,  lath,  and  shingles  in  Wisconsin,  19l*0. 

Production  of  lumber,  lath,  and  shingles  in  Michigan,  19l*0. 
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Forest  Survey  (Forest  Resources)  (Cont.) 


Michigan  lumber  production  largest  since  1929. 

Minnesota  lumber  cut  largest  in  eleven  years. 

War  demands  strain  Wisconsin  saw-timber  resources. 

Hemlock  tanbark  production  should  be  increased. 

Farmer  custom  sawing  is  increasing. 

Lake  States  lumber  production  well  sustained  in  19k2. 

Michigan  lumber  production  declined  slightly  in  19k2. 

Minnesota  mills  saw  more  lumber  in  19k2. 

Wisconsin  lumber  production  increased  slightly  in  19k2. 

Lake  States  lumber  production  off  3k  percent  in  19 k3* 

19k3  lumber  production  lagging  in  Minnesota. 

Michigan  lumber  production  declines  in  19k3* 

Wisconsin  sawmills  cutting  less  lumber  in  19k3« 

Michigan  not  cutting  enough  fuelwood. 

Fuelwood  scarce  in  Wisconsin. 

Minnesota  faces  fuelwood  shortage. 

A  new  trend  in  small  sawmill  operation. 

Elimination  of  seasonal  variation  in  lumber  production  -  a  hopeful 
trend. 

Oak  is  the  favorite  tie  species  in  southern  Wisconsin* 

Tie  production  important  in  southwestern  Wisconsin. 

Cross  tie  production  in  the  Lake  States. 

Fuelwood  production  lags  in  Wisconsin. 

Minnesota  pole  requirements  heavy. 

Most  Lake  States  lumber  now  produced  by  smaller  sawmills. 

19k6  Michigan  lumber  production  continues  at  high  level* 

Wisconsin  lumber  production  increased  in  19k6. 

Minnesota  sustains  high  level  lumber  production  in  19 k6. 

Veneer  log  production  in  the  Lake  States  continues  at  high  level* 
Aspen  takes  lead  as  pulping  species  in  Lake  States. 

Small  sawmills  cut  much  lumber  in  southern  Minnesota. 

Lake  States  operators  increase  cut  of  excelsior  wood  -  19k6. 

Forest  Economics 

Returns  from  selective  logging. 

How  much  does  it  cost  to  thin? 

The  future  of  aspen  in  the  Lake  States. 

Ownership  and  use  of  land  determine  tax  delinquency. 

Woods  and  mill  cull  in  merchantable  hardwoods. 

Employment  provided  by  cutting  and  processing  forest  products  in 
the  Lake  States. 

Forests  give  extensive  employment. 

Additional  volume  of  spruce  pulpwood  gained  by  utilizing  to  a  lj- 
inch  top. 

Gasoline  requirements  of  small  sawmills. 
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Forest  Economics  (Cont.) 


Selective  logging  yields  higher  grade  lumber. 

Part-time  woods  work  of  northern  farmers  helpful  in  war  production. 
Minnesota  woodlot  yields  valuable  crop. 

Jack  pine  pole  supply  in  Minnesota. 

Valuable  products  can  be  recovered  from  No*  2  and  poorer  logs. 
Second-growth  woodland  on  farms  can  return  an  annual  income. 

Land owners hip  in  sixteen  northeastern  Minnesota  counties. 

Log  grade  following  selection  cutting  in  northern  hardwoods. 

Time  required  to  cut  black  spruce  trees. 


Forest  Influences  (Streamflow,  Erosion  Control^ 

Climate 5  Shelterbelts) 

Interception  of  rainfall  by  the  forest. 

The  growth  of  a  gully. 

Is  prairie  forest  planting  practical? 

The  protective  influence  of  the  forest. 

New  device  measures  use  of  water  by  trees. 

Subsoiling  greatly  increases  tree  survival  in  plains  region. 

Forest  litter  and  gravelly  soils  -  effective  conservers  of  water. 
Forest  cover  keep3  frost  line  at  shallow  depth. —  j  .  n 

Control  of  snow  drifting  by  design  of  windbreaks. 

The  grazed  wood  lot  -  potential  flood  hazard  and  low-grade  pasture. 
Blowouts  in  the  sandhills  reclaimed  by  trees. 

Saving  soil  moisture  for  the  trees  in  the  northern  great  plains. 
Save  shelterbelts  and  you  save  fuel. 

Wind  movement  in  the  plains 
Shelterbelts  as  ''conservers"  of  moisture. 

How  shelterbelts  benefit  crops. 


General 


What  causes  "bird's-eye"  maple? 

How  to  keep  Christmas  trees  fresh. 

Harvesting  maple  syrup. 

How  the  Forest  Experiment  Station  helps  in  the  war  effort. 
A  simple  accurate  scale  board  for  small  sawmills. 

Lead  indicating  device  for  circular  saw  mill  headrigs. 
Sawmill  air  dogs  save  time. 
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